To the Editor: Blasberg et aI. (1983) have re cently reported the theory and methods for mea suring the unidirectional clearance constant (Ki, ml min-I g -I) for the blood-brain barrier (BBB) trans port of a-aminoisobutyric acid (AIB). Autoradio graphic applications of the method have proven to be most useful for mapping regional changes in BBB permeability caused by brain tumors or injury.
However, the use of Ki measurements for quanti tative estimates of BBB permeability may need to be qualified, because it is possible that some ex perimental conditions may result in changes in Ki for AIB, without any concomitant change in BBB permeability per se.
AIB is a neutral amino acid that penetrates cell membranes via carrier-mediated amino acid trans port. AIB has affinity for both the leucine-and the alanine-preferring transport systems (Kilberg et aI., 1980) . Since the Ki for AIB is nearly 100-fold greater than the Ki for diethylenetriaminepentaacetic acid (DTPA) (Blasberg et aI., 1983) , it is likely that AIB transport through the BBB does not occur by free diffusion but rather by transport mediated by the J Cereb Blood Flow Metabol, Vol. 3, No.3, 1983 neutral amino acid transport system localized in the BBB. Unlike neutral amino acid transport in pe ripheral tissues in the rat, BBB neutral amino acid transport is characterized by transport Km values which approximate circulating concentrations of neutral amino acids (Pardridge, 1977a,b) . There fore, BBB amino acid transport is acutely sensitive to the effects of amino acid transport competition (Fernstrom and Faller, 1978) . Competition effects may alter Ki for [14C]AIB, as predicted by the fol lowing relationships (Pardridge, 1977a) :
where V max is the maximal transport rate (nmol min -I g-I) for AIB, KD is the non saturable constant (ml min-I g-I) for AIB, KJ:fP is the apparent Km (mM) for AIB, Km is the absolute K m (mM) for AIB, (AA) is the plasma concentration (mM) of each competing neutral amino acid, and Ki is the respec tive absolute Km of each competing neutral amino acid. Because (AA) approximates Ki at the BBB, it can be seen that changes in (AA) may alter Ki:tPP and thus alter Ki for AIB. For example, insulin induced hypoaminoacidemia would be expected to reduce K;:rP (Fernstrom and Fall er, 1978) and to raise the AIB Ki• Similarly, the hyperaminoacidemia in duced by a high-protein meal (Fernstrom and Faller, 1978) or by catabolic states (Pardridge, 1977b) would be expected to raise the AIB Ki:tPP and decrease the Ki for AIB. Therefore, changes in Ki might be caused by a variety of conditions, none of which result in any change in BBB permeability per se.
The issue of amino acid transport competition ef fects also pertains to the process of brain-to-blood transport, represented by the efflux rate constant, k2 (min -I). Blasberg et aI. (1983) relate Ki and k2 according to their Eq. 25, K/Vb = k2' where Vb is the brain volume (ml g-I). However, this equality may not hold for BBB amino acid transport because of transport competition effects. Owing to markedly different concentrations of competing neutral amino acids in plasma versus brain interstitial space, the K;:rP for AIB will be quite different for the luminal versus antiluminal transport sites. Due to the sink effect caused by rapid brain cell amino acid uptake (Blasberg et aI., 1983) , the concentration of com peting neutral amino acids in brain interstitial space is perhaps only 10% of the plasma amino acid con centration (McGale et al., 1977) . Therefore, the Ki:tPP may be 10-fold less on the brain side of the BBB, and thus the k 2 for AIB may be 10-fold greater than the AIB Kj. The marked differences between k 2 and Kj are caused only by amino acid concentration gra dients across the BBB and are fully independent of any asymmetry in BBB permeability to AIB.
There is no evidence thus far for regional differ ences in BBB neutral amino acid transport Km.
Therefore, transport competition effects caused by changing plasma amino acid concentrations will likely be constant for all regions in brain. Thus, a The authors reply:
To (Pardridge and Oldendorf, 1975) . Clearly, the transfer rates for small and large neutral amino acids across the BBB (blood to brain) are very different (Oldendorf, 1971) , whereas their transfer rates into brain cells are fairly similar (Blasberg, 1968) .
Dr. Pardridge supports his suggestion that AIB transport through the BBB is mediated by a neutral amino acid transport system localized in the BBB with our observation that the blood-to-brain transfer constant (Kj) for AIB is nearly 100-fold greater than the Kj for diethylenetriaminepentaacetic acid (DTPA) (Blasberg et al., 1983a) . We disagree with that in terpretation of our data, since on physicochemical grounds, membrane permeability to AIB should be much greater than that for DTPA, and thus one does not have to invoke carrier-mediated transport of AIB to explain the differences in the Kj values of AIB and DTPA. AIB is more lipid soluble than is DTPA;
hence AIB more readily solubilizes in the mem branes of the BBB than does DTPA. In addition, AIB is a smaller-size molecule than DTPA and will diffuse more rapidly across the BBB. Davson and
Danielli ( 
